The output of neuronotrophic and neurite-promoting agents from rat brain astroglial cells: a microculture method for screening potential regulatory molecules.
Throughout embryonic development, as well as in response to injury of the central nervous system, astroglial cells may present neurons with a critical supply of neuronotrophic and neurite-promoting factors which control, respectively, neuronal survival and axonal growth. The identification of such astroglial cell-derived factors, as well as of specific extrinsic agents regulating their production, will require the use of in vitro techniques. We define here a new microculture system in which added agents can be screened for their ability to enhance or inhibit the output of trophic and neurite-promoting factors from purified neonatal rat brain astroglial cells. With such a procedure, thousands of replicate secondary astroglial cultures can be set-up and maintained in chemically defined medium, on a defined substratum and in a viable, low proliferative stable state. These cultured astroglial cells release into their medium at least three distinct and separable types of agents addressing nerve cells in vitro: (i) high molecular weight trophic factors (Mr greater than 10,000) which support the survival of embryonic peripheral neurons; (ii) low molecular weight trophic agents (Mr less than 10,000) supporting embryonic central neurons; and (iii) polyornithine-binding neurite-promoting factors which enhance neuritic regeneration for both peripheral and central neurons. The temporal release patterns of these three agents from astroglial cultures are quite distinct suggesting that their output is independently regulated.